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(54) PREPARATION OF BENZYL CYANIDE COMPOUND 

(57)Abstract: 

PURPOSE: To prepare the titled compound useful as a 
synthetic intermediate of a nitrogen-containing heterocyclic 
compound, in high yield, by reacting an a- 
cyanoalkylcarboxylic acid ester with a nucleus halogen- 
substituted compound having aromatic nature in the presence 
of specific solvent and catalyst. 

CONSTITUTION: The a-cyanocarboxylic acid ester of formula 
I (R1 is H or lower alkyl; R2 is lower alkyl) is made to react 
with a strong base such as sodium hydride in a solvent 
selected from hexamethylphosphoric acid triamide and N- 
methylpyrrolidone (i.e. HMPA and NMP), and the resultant 
reaction mixture is added with a nucleus halogen-substituted 
compound having aromatic nature (hereinafter called as B) 
and made to react with each other in the presence of a 
copper halide (e.g. cuprous iodide) or copper and a halogen to 
obtain the objective benzyl cyanide compound of formula II 
(Ar is residue of B wherein one nucleus-substituted halogen 
is removed therefrom; R3 is R1). 



CN 
I 

n.CHeooH* 



Ar 



Ki 
I 

C- 
f 



CK 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 
[Date of final disposal for application] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAOIaawqDA359051251P1.htm 2005/12/26 



£. Searching PAJ 2/2 ^— v 

\ [Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAOIaawqDA359051 251 P1 .htm 



2005/12/26 



® B*gH$S*Jr (JP) 



©Int. CI. 3 






C 07 C 121/66 




7731— 4H 


120/00 




7731— 4 H 


121/75 




7731— 4H 


121/76 




7731— 4 H 


121/78 




7731— 4H 


147/14 




6667— 4H 


' B 01 J 27/06 




7059— 4 G 


C 07 B 27/00 




7457— 4 H 


C 07 D 207/20 




7242— 4 C 


207/34 




7242— 4 C 


209/46 




7132— 4 C 


209/88 




7132— 4 C X. 



© £r m ^ rF & < A > 0S59— 51251 

©teffl BgfP59^(1984)3^24B 



12 H) 



Bg57— 160315 
BS57(1982)9^14B 



felIj1p*W2TB9#8-5- 
©Hi ■ A ! ^>f + yltft^a 

*RTp*E»BB 1 TB12#39^ 



w m «f 

1. £V|0«tt 

^ > *J fis i/T = K 18 0 9tf 

2. 1#«T-W*olPfiWi 

(I) - * ■* / f- /W#ffc MJ7 o>n>'N-> 
^ /uf p* y K * * bi&ti Mt'M it < t *> 1 M 

pCN 
R.CHCOORi 

( . R.rt^K^'UHlfitiiT/f^l, R, 

ffflttMt^tofc/ii*.. x ft JM 

H:t»>) *> X O* p > <7> ft T K K ffc 3 h> . 
<? felt J4i««fe/Ki«fljr-c«l*fl^ * t M h A* 



Ri 
1 

Ar-CHCN 

fftiflt^p^y Itt ft to & *fc • R » W- rill fii 

(2) ta) Apyy itmjL ft nxb) ta j: r>- ^ ^ ^ ^ 

*| L 0.08 - 5 <8 "* n-MJ ^ & (ill ftP. 8* 1 8fl IK 
■W «S # Be . 

(3) ; /*&fti/£rfi70~l80 V;t$>S BiJ KB #5 l HiU 

/v*. >>f# ;n * ^ t # a 

* IS & ft t# & «><S « *> * r> M** o ff ft; T 
T /Rift 3 Hi:* c t^bsft*^^^^^^^ 

coifs! ja^^K^y-f & • 



-519- 



■» T * * ^ KJ? <>: £ L sfc % O ( WJLtt 4 7* 

7 x. * ? 9 * < 7* 7 - a 7 x i'£»X0 : 7/t'*A'fc* 
7* a 7 x V ) ft . fflffi X tfP&fVtf 

t L T *H Jfl « * T V> 73 c 

ifc*C X oTl^^o 

B) AfC H,X NaCNSfrftKCN A , CH , CN 

b) ArCHiCONIh A rCIIjC N 

c) ArCHO^ArCH(OH)CN 
ArCHC^CN i^ArCIhCN 

^A'ft^^t'O'^T/vf t K ft 

L < X.^{ft ft Mik t ftis> A. ft ir> * WjLft* 



WHB359- 51251 (2) 

iffi . ^?i^ft^«3 0 7-? ^ — MM Blanc- 
Que let X £ V 7 > + /u ft > >'f & fiii 

ft^ODBIi^ *- J**©'* p * >ft. frJTtf^ 
> !7 /u T n -/ufcAPy yffc/KSHOICKJCJ: 

o la fti & <o m & to * x tf: ft r^j * ^ 5t >t 

<> -tit* > *> ^/v u ¥ - k ft^te o#iKtt. 

#«J*^Jl»S* AttR*t« A -I- A t 
<>: tt nil ffil^y^/^/^w^s V <D& ftK X Dtttti 

L Jfc j&sH * fertKtt * f 7 J y a/ * ^3S«c«ift 

wfu* ^ v it * * 7 = K^o*a!<a^^*iM^-f 

t ttia&Zfc&fr ®3 ft ^. £ Lt, 



S' 7 7 > *- fry =. * y £ H? & € ft. <"< > *J ns is 

*s * If / 4/ V yfgfh y T 5 K ( 1U r HMPA £ 

Wt. ) . N - 7 + fi> p y K v C W T nmp t 

o ) Hf Z) tft k% « I* • a - 7 / 7 ^ * yu 

7j ? * ^ff$ x ^ f- *Kttit&W* ft. m-£ i> oiKVj 

^^i KfilftAP V >«?-^^5fe*-Xr>' 

r^^otH^Krt; cn ^ ^liK^ 7)x ^7 7 7 

"U** u ^ ^ JiS-f * K o Tfc • 

ftar h «; 7 £ K x O' n - ^ t # o y y * & t> 
M\r£ttit')r ft < t i> 1 ® <D ffi J« * . 



p CN 
RtCHCOOR, 

( A Hi ♦ id (dt ^ t it ft M tlk t *s * . R t 
7 * /^^ 5r;j>-r o ) 

*? # 1\> 7* ;TU & <x — ^ r 7. 7 /V ^ A' * /U ii; v f# X 

^ v ^ K 114 *"S * fV- *i « -e . ^ <s> T % iU tL 

(») /n n y z, itm:± itft^M & x r/^ » V > 
JUf i- c i h ft & 

Ri 
I 

Ar-CHCN 

ini 1;. ) 

'C^b^n.^'<>'^' l 'i / 7.- K iii <7.) ^ rat 7/ Ui k 



-520- 



V7 J 7 IV ;ti >t&x.*TA'fr : f-tt*<Di' 

= * ^Ki-f^o ^^tis <bft*.t* & k 

Wa/fC3fcl/fl W 70-135 'Ct . t©*-^, *-f'f 
III] f* £ LTM-( t^3^5/*/^tK = /v;-<> 
s> /u ^ T = K 83 : 
Hi 

Ar — C — CN 
COO Hi 

( ja:* • at. k, x ?>'Rirt wsa t n c ) 



1SB0H353- 51251(3) 



(CH,)» CHCHj 




Clh CH, 

.Q- 

CH. CH, 



CH 



CiH, 



OCH, OCHj OCH, 
CH, CH, CH, Cg 

tr ^V i ciir^"^- 1 en, ^iicifaa ^^ - 1 

^lb CIIj CH. 



O I 

CH, 



CilU 
CH, ' 



CH, 




OCH, 



I 

CH, 



ch,o: 



.Q-Q- . °-0O- 



NO, F 



~O0Cx, . cKO.. 

I 

CH, ! 

oO'.ob-'.o-o. " 

Dp-' .OtQ, .'OtO . "Op 1 " • ~o-oo, • 




-521- 



OCO' . OO- . 

o o 

o, — $/ r ^ a A^rfi ^|gx ^ f^©^Ji L "C fri . 



55138359- 51251(4) 

7k 33 ft tun, h g * a r s rm&m\* 
& • 

^I«lftft^ttHC» L » 0.08-5 «f i l 

ftSfcSi Lt. h >&(jg|4fim<D HMPA 

ffitss^tt. mii-oy 1 1 &x & *f5^ > 

{dJ<£>flSW:f#fi* £ LTtt . 7t £ fLtl 'J * r * & 
K * *J * f- fry * Y r 5 K » & * *■ * 

b h o 



4* flfl f* Ot — ( 7 * ^ A = A' ) 

7 v & m ( mx_m:* v a ^ x a* ^- ^ v * 

il & a 

- 10M# IHJ • * HI] (*fcttJ«-f-&©IC 1 ~ 5 J# tfU -r 

m-t * o 

isse^tfiHK jajfc«-*x if* <VW 

t^D^^^^^a 79^^ (20 mt ) K 60 % - 
7X3Hb tMJn( 0.16 S : 4mrool ) £ £ £ > 

ft <£ m 2; -t *. • O £' KI , fiUti£OP7?^n(t: 

hmpa ( 1 ) zmjLxmx.** § * ^4ft_hTja 



- K ^ ^ -fe' >- ( 0.486 ff : 2mmol ) O IIMP A pfi ft* 
( 1 mi ) t * V itm ( 0.762* : 4mmo! ) Wfl frC 

) tt. *«ft^- h y ^ a ( 0.12 

g .: Smmol )<D&i& & ( 3 ) * M A_X • « b K 

80 - 90 "C x z^mtkM-t h i ttttSriaWJ 

(10*/ ) ?feB^!B5* * - 5* A"Ttllim 

( 20 *C X 8 tg ) -t Z> t + WlSti^v^^ 
= Vm ( 4 - > ^ A^^ ^ ^ ^ '/ 7 = K ) t45|4 b 

tl & o 

2-3 c-^^^A-^T - KMo^fieiw ^ 
m 1 ^K^-f^^ t ^>fl lx * &bam 1 tisj 

t 1 ^H^t • . 



-522- 





4 

^ g IS 

^ § e 

* ft ^ 


C4 If) 

<* <n 
— *r 
■ o — • 


•» — 

a» tit 

.3 r: 


^ *■» 
o» <t 
«=» o 
CI w 






1 


•H 
e 


-H 

IS 




a 

s- 


on 

? 
o 
to 


■H 

E • 


-H 
H 


ff 


^ S 

* 5 


1 

e 

•> 

o 


d 


• l |8 H 

eo J« ec 

\ \ 

^ N *> 

o S o 

«t K to 

o" \i» © 






I 

to 


CM 


e 




M 

L? 


is p 
o» 
1 

o 


■M 

IE 


-H 
IE 


it 


S 


— ~a 

o - | 
O *- B 


-H 

e- 


-H 


e 


id 


-2 1 


-H 
K 


•H 
£ 


SB 






-H 
E 


E 




19 « 


i ! 

o 3 


-H 
£ 


-H 
£ 






1 » * © e i 










i 


04 





?MW59- 51251(1) 
^ ^ r - Ffl0£»fljtifl } 

^D^Ij^HOD 7 7 .* n (20 c/ ) ft 60 % - 

*3£{fc t MJ 7 A ( 0.1 6 : 4mmol ) 5: £ *> , 

t *x £ ^ * * ^ X ft ( 2 *r -C 8 In] J LXMft 

fife * * • HMP A ( 1 > £ hi ^ x 

TfC ^ T y fijigj V ( |ftj£98% : 0.486 8 : 
4mmol ) OHMPAiffi ( 2.5.* > frfST"* & „ 10 

CtifrC4 - i - r^A^a - K *■< > -u* 
^ ( 0.52K : 2mraol ) OHMPA/g/S ( 1 a£ ) £ 
3 * it&i ( 0.762 8 : 4mmo| ) PW (C All X ^> • H\ 
^itelC)ii«fimWlClJ^mc$^ 90 
-95 'ck: 5 w#fia « -,ft<D *>%L1§ L. i^i^fli^^ 

( 2o«/tr 3 (pj i-th o ttmiK«AR'4c«aeffi! ^ h 

^ y ^ V /u * ? a Afl i; X M H»? * & >- + n i& i 



h 'i» laj o a - r ^ n * ^ a v >k - a< ^ -J *j 
*r - vm ( 4 - i -rt ^-a - ( x ^ j/ 

5 ~ 12 C ^ — ( r A' n ^ «^ A' rjj - /V ) ^ 
2 *Kw-Mfeff*«/fl Lt^l^ 4 t 

tear 2 *rc*-t- 0 



4 



^ ft M <t a 



4 - 

9 - K-< x« 

0.6 20 r 
( 2io ino I ) 
"* -« has 
- K-O'-tfv 

0.498/ 
(2mm* 1 ) 



H AS 



NOOIJ, 
OO t Bt 



0.4 8 6f 
(4mmol ) 



(5J± 



10 



2.4-'^ t *v 

1.820/ 
( 6 mm o | ) 

0.4 96* 
.( fmmo I ) 



0.6 I 2# 
( Sen mo I ) 



2^-6>>»-*f 

1.820/ 
( 8m mo 1 ) 
"2,4^6-7 9~> f 

0.4 9 2/ 
( 2m mo 1 ) 



0.780/ 
(6romol \ 



0. 4 8 6 / 
( 4 Qiis o 1 ) 



0.7 2 9/ 
(fimtno I ) 



0.7801 
( 6m mo 1 ) 



0.620/ 
( 2m mo I ) 



0.4861 
(4aitno I 



rt * n- 



HMP A 
NMP 



IfMPA 
4 mi 



HMP A 
7 ml 



IIX1PA 
4 mt 



It MP A 
5 «/ 



0.160/ 
( 4mmoD( 



(Jul 
0.480/ 1.906/ 

(U'niiaolKlOinnol) 



0.1 60/ 
(4tDmeI){4«>ti«J) 



OJiiQt 
(6mmol)( 6 



IIMPA 
4 ■/ 



NMP 
4 mi 



IIMPA 
4 mt 



H k 



0.7 62 # 
4 mind) 



CJ U I 
0.762/ 



Qol 
1.148/ 

>0 



02 nr. 

90 

9*6 

C 

M.fc 



Cal 
1.905/ 
(lOminoO 

0.1 60r 0.762/ 
( 4mmoD ( 4nimol) 



(4»i».ol 

(2 D.tuol 



M U 



2 ttrtt] 



2 



6 W 



7 MWJ 



6 B.*nq 



M 1: 



H I: 



1^ iJV 
*> i:i lit <«i< •» ) 



0^84'(7K-/.) 



O.428/(90i>) 



0896/ ( 72 f ) 



(1.330/ ( 7 | Jf. ) 



0.3I2M83£) 



0.666#(54*) 



0.838/ < 73ft) 



0.346' < 70» > 



0 3C9r r 75-/.) 



-523- 



WmmW C^'/^fT = KfflO 186 — 180'COK 

^HyJC?W?tHOP 79*ri (20 a* ) K 60 % - 
7X^ ft thH^( 0.1 12K : 2.8mmol ) <fc 1? . 

2 ■/ r a m ) L t M 0- 

* ws * i- & . ^ r k: • hmpa ( i ) w "t 

SCTrC^ry^Crt 31 ^^^ 0.292 R : 2.4inmol > 
O HMPA fiS ffl[( 2ri )tlfiTUA:«*>. ft 15 *> 
llil 75* $ 4 -tf . «blC8-tt. O f CX - h « 7 * 

* a -T p * v ^ x ( 0.4 50 « : 2mmol ) <Z> HM 
PA < 1 ) flc't^ ( 0.7 62 g :4mmol ) 

3 CC /t; -t* * 

^ Am W 14 -17 C W^T = K&O 135-180C 



'1IHV59- 51251(6) 



* r b 

* < U » 
1 * * B 




lO CO co 


CO CO 


US CM ©J — 
tO t— lO 


« — — irt 

— CO CM — 


* f f 

r s 8 




■O (DM ^ 
— CM CO 


cr)0)«DO 
— < CO 


tt> ©4 — 




r. ^ 4o 


— oo •* CM 
eo — ■ 


-+ om — 


OS » 


*- M CM CO 
eg CM «-> 


cn — • oO 


it 
# 

* 


S 
V 


s 

1 


9 
I 

— CO IO N O 


s 

-moo 


»■ «o «o eo 


s 
ff 

— oo to eo 


Id M 


u» op 

to — 


M» O (J 

10 - to 




lo — S ^ 


1 1 

E 


* 


M C4 — 

a to e 


"H 

E 


■H 
E 


Si b1 


» ^ "o 
a «• 9 S 
O o * 


D 

25 


3a- 


■H 
E 


-H 
IE 


•H 
E 


■M 

E 


1 


i 


■H 

e 


-H 
e 


-H 
E 


■H 
E 


o 

o 


si 

cm a 


H 
IE 


■H 


-H 
E 


■M 
E 


* N 

lit 


°k - 

I - o °cl 


-M 
E 


■M 
E 


•H 
E 


•H 
E 






1= 




ss 


CO 





6 
551 

p 



* 

it- 

M 
V 



©Int. CI. 3 
C07D 231/16 

263/56 

277/30 

279/22 

^HTiSifflBT21#6^ 



7133— 4C 
7330—4 C 
7330—4 C 
7330— 4C 



^ ^ je ^ 

0H*U5 7^ 11^/^.0 

Ift^/fftt ^ & w ^ » 



HfiSftl 5 7 &ft¥fm&i 1 60 3 1 5f 



1. mnomjF 

2. ^fe^O^^K 

3. IE ^ -f ^ ^ 

£W (285) ^-f #yX^Ck^tt' r ^: ? 

n»* ui ffl ik: 'r-jy 

4. «IIF.#^OH«t ^ f 6 

5. ^ifilEO^* 

OfiSUIIJ 008*^X0^ r % 9J <7> |^ AH 4: ift ijH J 

6. filiE©^^ 

kL ± 



-524- 



( JHIJK ) 

rr je m m m 

1. %>W<D&¥* 

~-< y A* -y 7 =- KaSOjiife 

(!) * > f- *m & h iJTJ K I (>' N - > 

: 

CN 
I 

R.CHCOORi 
ttl 7 + 5r^"f o ) 

mm 

(a) « ^ *<tttt* ttt 



lioaBssa- 51251(7) 

(b) fflfc-Xtf'-p^x 

Ri 
l 

Ar-C-CN 
I 

Ri 

T *-*A,fefc^-f Q ) 
(2> W1& 

(a) '-vy^itm 
*i l 0.03 — 5 *>mv*h$\i%zm i;®Befto 



3. &>m<D&mz&iw 
& < t & m 41 sk* co *g ft ^ * ftfe fit <o # £ t r R 

R * 
I 

Ar -C -CN 
I 

R • 

COOR.l, R.WtffijWT a-* /u&fr^i-o ) 



^ x u * * y & t * i,ft ± <d ( ?9;ttf-f ^7*0 

TfcfilJK— IS^T R. d*-dt)bR. <Dm<Grft % b 
KtiX*&&ft*m&-CtSim LX Ri # HcOffc^- 

a) ArCII.xKaCN*^ttKCN ArC „ tC N 

( Artt#$?#&*#-f X tt- * 

b) ArCH.CONHi ———A rCHiCN 

c) A r CHO^ A r CH ( OH ) CN 
A r C H C € C N —1* ArCHi CN 

y -S Asit&W-T y * 7 A-T * Vit&to*>&f8, 
3Sf'*'»{t*«JOV 7 v - ^ i u CBIanc 



-Quelet Dfcrc X Z> ^ a #S > ^ *ffc * 

x ■/ ~r A* i - > t ^ a y^ftzk^cD^JSicx 

A *> © <!: * X 5 o 

T# 1£ T ^ * - T '-I 3 T T -k h - h 'J A. K J- Y U * 
a T < K frf^/H-S HiT-C > T y > .+ a, 7 = * >- 



«BaBS59- 51251(8) 

T — Ktfrf'&Jft-f * 4* fcl b Jl T t-* £ 

-t t-C*§6^3£ hftVi1&m% tSMAMi 
^#1//f *'J/KM)T^ K (JUT HMl'A £ 
BJ»-To > * N - / 5* fc' o W (JfelTNMP <!: 

-Ur7t<ht^ Sfctfifc'- ° ^ ^JKnPd'A** XO' 

a.* *&©&*& ttje-i-a-o' * 

*%9i© g&fcU 

t& h y T n h* Jl O" N — > f" A' t" o »J K f h 



-HE* : 

CN 
I 

fti CIlCOORt 
( ^Cff* Rittzktf* JtW.fft*5T^ + A,i, Ri tt 

T 2< £> 5 ix £ « " *s 7 S 7 * * i* & * & 
(a) ^ a y xftffl 

tw x a*'- o y ^ 

O^^TKSfti^^ £ t <>: rf» ^ * * * 

R i 
I 

Ar -C-CN 
I 

R • 

( Ar tt— ^WJUggUft^ ° ^x^i^feL7t 



t?t«:-cooR.i ( r. ictfe^r^^A^^^^-fo) 
M -k iil)jn L » ^cmi-'/t; r ^ =a i * n » *k 

xfi^: jl ^ a ^ ^>o <1 tOj&fpIC X . ti » ar - 

'V ~T S ~f Jl* *c A' "ft As i\{ IS ftj X 7" ,/U ^ •>/ 

h 7 tj |« flsi ftfc «5 » R 5<§ ig( ?- 1' * ^ ^< 

^5r?JUA.^i^ 7 0—1 80 r *C £Ufc/3 Hi* * o C: © 

fe'b* l^fSJfti^ 70— l :<5 r.o/M^»£i U'C 
Ri 

A r -C-CN (Ar,R. ^XO'R.t±»Iidtf5jUo) 
COORi 

<7) it & ( T » « - ( 7*3 tf**'^- a,) 
x ^ a. v T - > U% 1 3 5 



-526- 



~<WA,*s7= V&t Ar-C-CN ( Ar^iOR. 
ig £ £ fl <t* c» - t Ko^x ^^T — K a£ © 

L^'tt» <Jf - ( 7 A* 3 ,+ ^ A A- jKs * >-< 

— isrc/tfi^ f>*i* x 5 k s &t a air i 



!5raBS53- 51251(9) 



NO. CFt 

H ' ah cij. 



O" 1 CH,O^Q- I 

och. oai* * "X H . fc 
cn» chi ch. ce 



CH. CIJ. CH. 

N — n— 1 



CH. 

c.h. n ,o^, (^v s i 

cl«. 



eta 



OO'.OO 1 , 0°Q. i>^>\ O-O-. OO' 

1 \ HON 

D-o-' o-iO Oto o-p-'.«o-ca,. 

c* * o I * o v • , 



CH. 



CI. 



OCHi CH ' 



O Clh 

Clf.OS NO. 

ci 




-I 



oca- . CK>' . 

• - • *. 

mo- o>- 




o i 



-527- 



at - S ^^'y^x^f ^Oi^t L-Ctt, 
XT^fi^ge* « - S"T S 7 a y&t, at - y 



»fflB353- 51251(10) 
<lb CD ® ® C3i <fc LXt± x fttA-ft* 

O? - ( TA'=J=^*X^A'^^A^ ) *< s <yy 

a- ) s i> y T — Vffi ia-t K n -< x $J 

•^7 = K^Oia^^ifefiJt^-tir^OK: 1 — 1 0 

0$ fU) fc 0? - ( 7^3 + -/*>*'-A' ) Ky.^^ 

> T - K $6 b « - t K o ^ y >u y 7 - K 5!® 



%foW\ C -o* Sfi- y? - rm<n 1 3 5—1 8 or © 

*3Mt * h V 0 C 0.1 1 2g : 2.8mmo! 

8fc:£-*-£o ^> hmpa( 1 ) $r;to;t-tfii3v 

K yy S mm^x. 7 a ( 0.2 9 2 p. : 2.4 m mo 1 ) © 
HMPAj£tt( 2* ) £ft$T LA:©*>* #M 5*HUJ 
ri» £ * » ^ 3 - of f at , a - h *) 7 a** 
p 7" a -t* v (0.4 5 Or : 2 m mo I )© MM PA 

i§ fl* ( 1 «rf ) £ ^ ft ffi ( 0.7 6 2 g : 4 m mo 1 ) £ — 



WLfem 2 — 5 C y~r - K$g<z> i35~i8or 

i##ffc*!fcafci?tj 1 ^ t i Kim 1 ^frc^-^o 



-528- 



r-\ 

ta 
4° 
o 
v 
m 

0 
p 



n — $ 
* S '» - 

rir 


T lO « H N 


i/> r> n 


o> ni <w 

CO •«* 


Ifl W N " 

■» tD r» m> 


o» — w> 
— . »-> M — 


Q K $ 

1 tvH E 

B.N* 




■OIBIfl* 


«•» ot <© o 






£ C ft 

ntr.N a 

itftfo fit 


rr» — 




o> ^ ^ 


-« r> *• — 


(O lO <» N 




S 

ST 


s 


a 


tt 


s 
ar 






£W 
tef<3 




u» op 

LO — <0 


■* £ ** 


•o op 

irt — (O 


E 




* 


o «e B g 


■M 
B 


-q 
e 


O w 






X 


= 3| 


-M 
E 


IS 




£ 




< 

1 


H 


■M 
H 


M 
E 


E 


■M 

<3 


IS 


fad 

8 
5 


"I 

"a 


-M 

E 




■M 
E 


■M 

a 




toe N 




•M 
S 




■H 
8 


-M 
IS 






K 






■» 





BEB359- 51251(11) 

£ Olt/t = OP 7 ? J* a ( 20wtf )KI 6 0*- 
7k^<k^ M) * ^ ( 0.1 6g : 4 m mo I ) t *) * 

fcBfc*-r&o HMPA ( 1 * ) 

4mmol )OIIMPAflljK C 2.*-* > &o 10 

^KSC^o Cix^C4 - i - 7"*- ^ 3 - K-O' -tf 
^ C 0.5 2 g : 2 m mo I ) OHM PA fi* ( 1 «f ) t 3 
9 it$l ( 0.7 6 2 r : 4mmo I > £ It ?JI1 ;t * o *0 

^*te46^>t^^W:^^w:^^oferc^Ao90 

( i o-f ) & % ^--r^-cttjaj 
c 20^-c 3 isa ) -r z> Q ttitt\iGi*:te7km&Li~ h y 



A^llij^Oflf. - T =i a/UK — a- a- 

i/T — KfiS(4-i— a- - or - ( a h * ^ 
a ? K — /u ) -< ^ & A* T ■= V ) hflfto 

^ifi^l 7—1 4Cff-( y A' & -y 1j A* }}■: — a* ) -< 

-y >y a* is 7 ~ V&<0&tft.M 3 





& >is a a * f+ . 








v U » <t £ 


NCCHt 

co.e r 


HMPA 
NMP 


N • II 








6 


4 - 1 -rfvw 

0.5 2 0 t 
( 2 m mo 1 ) 


o.4 8 6 r 

< 4m mo 1 ) 


HUPA 
4^ 


o.i 6 or 

(4m mol) 


Cul 
0.762f 

(4 tn mo 1 ] 


90- 

osr 


5I«IU1 


0.3 8 4 r 

( 7 8 9?) 


7 


0.4 98 f 

( 2m mo 1 ) 




Hi 


mh 


Hi: 


WL 
©i: 

Wh 




0.4 2 3 f 

< 9 0*) 


8 


2.4-i>*l4£ 

1.3 2 or 

( 5ro mo 1 ) 


0.7 3 o r 

(6m tno 1 ) 


HUPA 
7*. 


o.4sor 

(12mmon 


Cul 
1.8061 

(lOmmol) 


3CSIH1 


0.8 9 6 r 

( 7 2fl5) 


9 


4-3-1-1.3- 

0.4 S 6 I 

( 2m mo 1 ) 


0.4 set 

( 4m mol ) 


HUPA 


o.i 6or 

( 4m mol) 


Cul 
0.762* 

( 4 m mol J 




0.3 3 o r 
(71*) 

0.3 1 2 t 

(839) 

0.6 6 6 r 
( 5 4*) 


.10 


0.6 1 2 9 
(3m mol ) 


0.7 2 9 9 

( 6m mo I ) 

t 


HMPA 

: * Smt 


0.2401 

(Cmnol) 


Cul 

l.i 43r 

(6m mol) 


ki: 


sm 


11 . 


2.3 -'J* M-v 

1.3 2 or 

(Smmol) 


0.7 3 0 9 

( 6m mo 1 ) 


mt 


BJJi 


~ C*o"l 
1.9051 

(lOmrool 


Hi: 


7»SI» 


12 


2,4.6- M>* 

0.4 9 2 1 

( 2m mo 1 ) 


o.4 86 r 

( 4m mol ) 


HUPA 
4rf 


o.ieor 

( 4ramol) 


Cul. 
0.7627 

(4 m mol) 


tmh 


5ft^|tl 


0.3 3 8 r 

(7 3*) 


13 


4 - 1 -y-f * 

B 

0.5 2 o r 
( 2 a mo 1 ) 


raj: 


NMP 
•4*t 






HflJ: 


M L 


0.3 4 5 7 
( 7 0*) 


14 


M9Jt 




HUPA 
4«f 




(4m mol) 
**XC/I, 
(2m mol) 


Pit 


P%h 


0.3 6 9 9 

< 76*) 



-529- 



*) ^IrTtc-^n 7 7 x z> ( 20*1 ) K 60 * 
-7k#<l1- b U » A (o.l 6 g : 4m mol ) * £ J> , 

HMPA C lrf ) All* TEB&rf* $ * .tf ^J--^ 
( 2.5 ) ^^Tt^o ^^^^afeo^rSS^tt 

- ^ -k ^ (0.4 3 6g : 2 m mo I) OHM I' A ® ML 
( l -rf ) it 3 * itm ( 0.7 H 2 u : 4 m mo I ) ftS K 

>on**£, *ffitt/ft^ ofe*cflc* 0 £js&-&4fc 

l?:3mmol)<O7Ki§r0:(3-f)i^n^-c 1 ^ ^ 

K8o~9ot-c 2 ii$ im «a sg -f- j& c ct^rtte 



BH«59- 51251(12) 
( 1 0 ./ ) $\ T-^T^m 

( 20rft3@)f4t % *JJo-*-& or - fc K a 

is i/ \/ -j — K #1 ( 4 - /f ^-<y.^^'/ 7 - 

3 i^rc^i"o 

3T2ffi#l 1 6—] 7 C Ot - ( Tn-**~yi}n,tf^*,) 
< y i?^ V 7 = Kfitllrtiti 
a - t K a ^< y n, *y -j y ^fj 

<d ixft -v fore* ft ^ it n t&mznmm 1 5 
1 1 i>*cm 3 mifcypi-to 



is 


0 A Q ~ 

1J !«- j. ^ 

W Y K ifc ~ 


i f 


2 5 

d 


1 

0 0 




S 
ft 


a 
ft 

M 


-M 
B 


e 


e 


u 

IS 

16! 


8 

Ok 
1 

O 
• 


-M 
IS 


■H 

IS 




* 


0 

x 
0 


s 

0 
to 


*•> 


\ ft \ 

s rj © 






M 


d 


O 


0 «i 0 




ff 


s 
ft 

•1 


ft 

M 


IE' 








»« 

Ok 

1 

0 

o> 


-M 
la 


■H 

a? 


it 




"5 1 


£ 


-M 
E 


SB 

M 


I 1 

0 ^ 




■M 

IS 


« 

Id 


< 
A. 
31 
X 


If 


e 


«M 
E 


;* 




X « 


S I 
3 J 


■M 
01 


■M 
IS 




ff? ttt 0 ^ 


** : c 

*.Y « e 
^ "SB 
II 0 «<• 

■» m ^ w 


• *A * ~ 

t ' * * 0 
1 «T » | 

m . t" c 

1 -* a fi 
- 1 - 


1 f T ^2 
) ,N ^ B 
« * V 0 B 






K 







-530- 



